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© In a telephone system, a memory dial mode is 
set by operating a mode key 23c of a radio tele- 
phone 8, and then a selection key 23d is manipu- 
lated to select a public telephone number of an 
opposite (called) radio telephone 9. Thereafter, when 
a dialing key 23a is operated, a dialing output pro- 
cess to the public telephone number selectively dis- 
played on a LCD (liquid crystal display) unit 22 is 
performed. When a telephone ending key 23b is 
operated while a telephone line is not connected, a 
private telephone number of the radio telephone 9 
previously stored into a RAM 37 is displayed on the 
LCD unit 22. Subsequently, when the dialing key 23a 
is operated, another dialing output process to the 
private telephone number displayed on the LCD unit 
22 is executed. 
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The present invention generally relates to a 
telephone. More specifically, the present invention 
is directed to a telephone capable of being increas- 
ing the call connection efficiency in the telephone 
system. 

Very recently, rapid digital technology has 
been realized in the mobile communication system, 
so that the analog type mobile communication sys- 
tem could be replaced by the digital type mobile 
communication system. Normally, the control sig- 
nal should be transmitted and received between 
the radio base station connected to the commu- 
nication line network and the portable telephone in 
the mobile communication system. When the digi- 
tal signal is utilized as this control signal, it is 
possible to establish such a basic system capable 
of realizing radio signal transmissions at a high 
efficiency and also high communication quality. 
Moreover, utilization of the digital technique in the 
mobile communication system could make com- 
pact radio base stations as well as compact porta- 
ble telephone, resulting in easy portability of the 
portable telephone. 

Under such circumstances, a substantial 
amount of digital portable telephones have been 
rapidly marketed. This is because various problems 
of the conventional analog type portable telephone 
system could be effectively solved. That is, since 
the usable frequency allocation in the analog type 
portable telephone system is restricted, it is not so 
easily increase the total number of telephone sub- 
scriber. Furthermore, the secrecy of telephone con- 
versation could not be satisfactorily protected. 
However, these problems belonging to the analog 
type portable telephone system can be success- 
fully solved by the digital type portable telephone 
system. 

On the other hand, a so-called "second gen- 
eration cordless telephone system" in which the 
digital technology is comprehensively utilized is 
practically studied. A radio telephone utilized in this 
second generation cordless telephone system 
owns such a feature that this radio telephone may 
be used as the original portable telephone and also 
a cordless telephone of a mother telephone. 

In other words, the radio telephone used in the 
second generation cordless telephone system sep- 
arately establishes one communication channel 
with the public radio base station connected to the 
communication line network, and another commu- 
nication channel with the private (customer) radio 
base station corresponding to the own mother tele- 
phone. Also, the communication areas capable of 
establishing the independent communication chan- 
nels between the respective base stations and the 
own telephone. However, there is a limitation in 
using the cordless (radio) telephone belonging to 
the private radio base station, although any radio 
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telephones can be freely used with the public radio 
base station. When the dialed (called) radio tele- 
phone is used as the cordless telephone, the tele- 
phone calling person needs to dial the customer 

5 telephone number (private telephone number) of 
the radio telephone. When the called radio tele- 
phone is used as the portable telephone, the tele- 
phone calling person needs to dial the telephone 
number (public telephone number) of the radio 

w telephone itself. 

In this second generation cordless telephone 
system, the communication areas of the radio base 
stations are limited to the small zones referred to 
"microcells". In these microcells, the same fre- 

/5 quencies are repeatively utilized to make up a 
large number of communication channels. In other 
words, the limited frequency resource can be effec- 
tively utilized. Furthermore, since the dimension of 
the communication zone (cell) is restricted to the 

20 small value, the transmission power of the radio 
telephone may be made low, so that the compact 
radio telephone with low power consumption can 
be made available. That is, the physical size of the 
batteries mounted on this radio telephone becomes 

25 small, and the long operation time of the radio 
telephone can be achieved. 

However, the above-described second genera- 
tion cordless telephone system owns the following 
drawbacks. That is, while a communication avail- 

30 able range of one radio base station is limited to 
several hundreds meters (radial direction), the 
same frequencies are usable in the different com- 
munication zones at the same time so as to effec- 
tively allocate all the usable radio frequencies. To 

35 this end, the radio base stations must be installed 
at 100 meter intervals. Thus there is such a prob- 
lem that the radio telephone should be continu- 
ously located near the relevant radio station, e.g., 
shorter than 100 meters. When the opposite 

40 (called) radio telephone is used as the cordless 
telephone of the mother telephone, and even when 
the telephone calling person dials the public tele- 
phone number of this called radio telephone, he 
cannot access this called radio telephone. On the 

45 other hand, when the opposite radio telephone is 
utilized as the portable telephone, there is another 
problem that even if the telephone calling person 
dials the private telephone number of this called 
radio telephone, then he cannot access this called 

so radio telephone. 

There are some possibilities in the second 
generation cordless telephone system that the ra- 
dio telephone cannot establish the communication 
in case that the radio telephone is located outside 

55 the communication available range covered by the 
public radio base station, is not set to the tele- 
phone waiting condition, or the relevant commu- 
nication channel is fully occupied by other radio 
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telephones. 

One solution has been proposed as the radio 
telephone equipped with the paging function. That 
is, the radio telephone is combined with the pager 
with low power consumption operable in the paging 5 
system which can cover a wider communication 
range than that of the second generation cordless 
telephone system. That is, such a wide commu- 
nication range can be established by utilizing the 
radio telephone with the paging function in such a w 
manner that the pager communication can be 
made with another radio telephone equipped with 
the paging function located outside the commu- 
nication available range in the second generation 
cordless telephone system. 75 

However, when no telephone line is connected 
in case that the user issues the telephone calling to 
the opposite (called) radio telephone with the pag- 
ing function by utilizing the second generation cor- 
dless telephone system, he should make another 20 
telephone calling with using the paging system. 
Under such circumstances, there is a drawback 
that a desired telephone number is selected from a 
plurality of stored telephone numbers, or the rel- 
evant telephone number should be inputted so as 25 
to make a telephone call. 

An object of the present invention is to provide 
a telephone capable of simply dialing a telephone 
number related to a desired telephone number 
when no telephone line is connected in case that 30 
this desired telephone number is dialed. 

To achieve the object, a telephone, according 
to one aspect of the present invention, comprises 
memory means for storing both a telephone num- 
ber of a called person and a telephone number 35 
related to the first-mentioned telephone number; 
and instruction means for instructing to make a 
telephone call to said related telephone number 
stored in said memory means when no telephone 
line is connected in case that a telephone call is 40 
made to said telephone number of the called per- 
son. 

In the telephone with the above-described ar- 
rangement, when no telephone line is connected in 
case that the desired telephone number is dialed, 45 
another telephone number related to this desired 
telephone number can be simply dialed. As a re- 
sult, the call connection efficiency can be in- 
creased. 

For a better understanding of the present in- 50 
vention, reference is made of the detailed descrip- 
tion to be read in conjunction with the accompany- 
ing drawings, in which: 

Fig. 1 schematically represents the overall sys- 
tem arrangement of the second generation cord- 55 
less telephone system in which a telephone 
according to the present invention is utilized; 



Fig. 2 is a schematic storage region of a mem- 
ory employed in the control center of Fig. 1; 
Fig. 3 is a perspective view for showing a moth- 
er telephone installed in a home; 
Fig. 4 is a perspective views for indicating a 
radio telephone utilized as a portable telephone, 
or a cordless telephone belonging to the mother 
telephone within the telephone system of Fig. 1 ; 
Fig. 5 is a schematic block diagram for indicat- 
ing a circuit arrangement of the radio telephone 
shown in Fig. 4; 

Fig. 6 schematically represents a memory map 
about names, telephone numbers, and other 
telephone numbers related thereto, which are 
registered in the RAM of Fig. 5; 
Fig. 7 schematically illustrates a flow of a com- 
munication control procedure executed among 
the calling radio telephone, the communication 
line network, and the called person when the 
telephone call is made from the radio telephone 
shown in Fig. 1 ; 

Fig. 8 is a flow chart for explaining a dialing 
procedure executed under control of the control 
unit shown in Fig. 5; 

Fig. 9 indicates a display example of the public 
telephone number registered in the RAM of Fig. 
5; 

Fig. 10 represents a display example , of the 
private telephone number registered in the RAM 
of Fig. 5; 

Fig. 11 schematically shows another memory 
map about names, telephone numbers, and oth- 
er telephone numbers related thereto, registered 
in the RAM of Fig. 5; 

Fig. 12 is a flow chart for explaining * another 

dialing procedure executed under control of the 

control unit shown in Fig. 5; 

Fig. 13 is another display example of the private 

telephone number registered in the RAM of Fig. 

5; 

Fig. 14 is a display example of the telephone 
number in the voice mail center, registered in 
the RAM of Fig. 5; 

Fig. 15 schematically shows another overall sys- 
tem arrangement constructed of a paging sys- 
tem and a second generation cordless tele- 
phone system; 

Fig. 16 is a schematic block diagram for repre- 
senting a radio telephone equipped with a pag- 
ing function utilized as a pager and a radio 
telephone of Fig. 1 5; 

Fig. 17 schematically shows another memory 
map about names, telephone numbers, and oth- 
er telephone numbers related thereto registered 
in the RAM of Fig. 16; 

Fig. 18 schematically illustrates a flow of a com- 
munication control procedure among the calling 
radio telephone, the communication line net- 
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work, and the called radio telephone equipped 
with the paging function when the telephone call 
is made from the radio telephone of Fig. 15. 

OVERALL TELEPHONE COMMUNICATION SYS- 
TEM 



Referring now to Fig. 1 to Fig. 8, a telephone 
according to a first preferred embodiment of the 
present invention will be described in detail. In Fig. 
1, there is schematically shown an overall tele- 
phone communication system of the second gen- 
eration cordless telephone system to which the 
radio telephone according to the first preferred 
embodiment is applied. As represented in Fig. 1, 
this cordless telephone system is arranged by a 
communication line network 1, a telephone 2 con- 
nectable via a station line to this communication 
line network 1 , a customer mother telephone 3, and 
public radio base stations 4 and 5 for public use. 
To the customer mother telephone 3, the radio 
telephone 6 utilized as the cordless telephone in 
the second generation cordless telephone system 
is accessed. To the public radio base stations 4 
and 5 for public use, the radio telephones 7 and 8 
utilized as the portable radio in the second genera- 
tion cordless telephone system are accessed. Oth- 
erwise, another radio telephone 9 is accessed to 
the public radio base stations 4 and 5 when this 
radio telephone entered into the radio communica- 
tion zones or areas of these public radio base 
stations 4 and 5. Also, the radio telephone 6 is 
brought out from the home so as to be used as the 
portable telephone in the second generation cord- 
less telephone system, and may be used as the 
portable telephone when this radio telephone 6 is 
located within the radio communication zones of 
the public radio stations 4 and 5. 

In Fig. 1, reference numeral 10 indicates a 
control center in the second generation cordless 
telephone system. This control center 10 employs 
a memory capable of storing a plurality of public 
telephone numbers (telephone numbers used in 
public line) for plural radio telephones, a plurality of 
ID codes, and a plurality of present area numbers 
for registering where the radio telephones are pres- 
ently located (see Fig. 2). Upon receipt of a tele- 
phone number of a radio telephone 7, 8, or 9 in 
question from the public radio base stations 4 or 5 
via the communication network 1, the control cen- 
ter 10 retrieves this telephone number from the 
above-described memory. Then, when this re- 
trieved telephone number is registered in this 
memory, the control center 10 transmits a calling 
signal to such a radio telephone, the position of 
which has been registered based on the present 
area number stored in correspondence to this tele- 
phone number. Also, reference numeral 11 indi- 



BNSDOCID: <EP 06637 52 A 1 J _> 




>3 752 A1 6 

cates a voice mail center. This voice mail center is 
utilized as follows. In case that a telephone calling 
person could not succeed in the line connection 
with another radio telephone to be called, he may 

s record his message in the message mail box of the 
vice mail center, and thereafter a called person 
may access this message mail box to fetch the 
above-described message. 

It should be noted that this communication line 

w network 1 may be realized by employing PSTN 
(Public Switched Telephone Network) and ISDN 
(Integrated Service Digital Network). 

OUTER APPEARANCES OF PORTABLE TELE- 
75 PHONE/CUSTOMER MOTHER TELEPHONE 

Fig. 3 shows an outer appearance of the cus- 
tomer mother telephone 3 used in the telephone 
system of Fig. 1. As illustrated in Fig. 3, the cus- 

20 tomer mother telephone 3 is arranged by an hand- 
set 12 building therein a microphone for inputting 
voice and a speaker for reproducing voice; a key 
input unit 13 equipped with a number entry key 
used to entering telephone number and an opera- 

25 tion key used to operate a telephone answering 
machine 14; and the telephone answering machine 
14 for recording a voice message received during 
the automatic answering mode. The customer 
mother telephone 3 is further comprised of a liquid 

30 crystal display (LCD) unit 15 for displaying a key 
entered content made by the key input unit 13, a 
message recorded in the telephone answering ma- 
chine 14, and various sorts of function guide; and 
an antenna 16 for transmitting/receiving a radio 

35 signal to/from the radio telephone 6. 

Fig. 4 schematically shows an outer appear- 
ance of the above-described radio telephone 6, 7, 
8, or 9 employed in the telephone system of Fig. 1. 
As shown in Fig. 4, the radio telephone is arranged 

40 by an antenna 21 for transmitting/receiving the 
radio signal among the customer mother telephone 
3 and the public radio base stations 4, 5; and a 
LCD (liquid crystal display) unit 22 for displaying a 
key entered content made by the key input unit 23, 

45 and various sorts of function guidance. This radio 
telephone is further arranged by such a key input 
unit 23. comprised of a dialing key 23a, a telephone 
ending key 23b, a mode key 23c, a selection key 
23d, and a register key 23e, and also a numeral 

50 entry key 23f; a speaker 24 for reproducing voice; 
a microphone 25 for inputting a voice ' message; 
and a speaker 26 for ringing purposes. 

CIRCUIT ARRANGEMENT OF RADIO TELE- 
55 PHONE 

In Fig. 5, there is shown a circuit block diagram 
of the radio telephone shown in Fig. 4. This radio 

4 




7 EP 0 



telephone includes a switch (SW) 27, a receiving 
unit 28, a transmitting unit 29, a synthesizer 30, a 
digital modulating/demodulating unit 31, a TDMA 
processing unit 32, a speech codec unit 33, a 
speech (voice) converting unit 34, a control unit 35, 
a ROM 36 and a RAM 37 in addition to the above- 
described antenna 21, LCD unit 22, key input unit 
23, speaker 24, microphone 25 and ringer speaker 
26, as shown in Fig. 4. 

The antenna 21 is operated as follows. That is, 
this antenna 21 is used to transmit/receive a calling 
signal and a voice signal, which are in a preselec- 
ted frequency band, to/from either the customer 
mother machine 3, or the public radio base stations 
4 and 5. Furthermore, the signal received by this 
antenna 21 via the switch 27 is supplied to the 
signal receiving unit 28, whereas the signal input- 
ted from the transmitting unit 29 via the switch 27 
is transmitted by this antenna 21. 

The switch 27 switches the connections be- 
tween the receiving unit 28 and the transmitting 
unit 29 with respect to the antenna 21 under 
switching control by the control unit 35. Normally, 
the antenna 21 is connected via the switch 27 to 
the receiving unit 28, whereas the antenna 21 is 
connected via the switch 27 to the transmitting unit 
29 during the transmitting operation. 

When the receiving unit 28 receives the signal 
at the reception frequency band set by the syn- 
thesizer 30 via the switch 27 from the antenna 21, 
this reception signal is amplified at a preselected 
amplification and then the amplified signal is out- 
putted to the digital modulating/demodulating unit 
31. Upon receipt of the signal from the digital 
modulating/demodulating unit 31, the transmitting 
unit 29 transmits the signal at the predetermined 
frequency band set by the synthesizer 30 via the 
switch 27 from the antenna 21. 

In synthesizer 30 sets such a frequency band 
to the receiving unit 28 and the transmitting unit 29 
when the oscillation frequency band is instructed 
by the control unit 35. 

The digital modulating/demodulating unit 31 
digitally demodulates the received signal which has 
been digitally modulated and entered from the re- 
ceiving unit 28 to output the demodulated signal to 
the TDMA processing unit 32. Also, the digital 
modulating/demodulating unit 31 digitally modu- 
lates the transmitted signal entered from the TDMA 
processing unit 32 to output the modulated signal 
to the transmitting unit 29. 

The TDMA (Time Division Multiple Access) 
processing unit 32 owns the following functions. 
That is, the transmission/reception voice signals 
are supplied/received between the digital modulat- 
ing/demodulating unit 31 and the speech codec 
unit 33 via this TDMA processing unit 32, and a 
communication control signal is supplied/received 
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between the control unit 35 and this TDMA pro- 
cessing unit 32. In the TDMA processing unit 32 
extracts the real data of the digital data received at 
a predetermined time slot, and also the header unit 

5 entered from the control unit 35 is added to the 
digital data (voice data) formed within the radio 
telephone and thereafter the resultant digital data is 
converted into a predetermined data format. Then 
the format-converted data is inserted into a pre- 

w determined time slot, which will be outputted to the 
digital modulating/demodulating unit 31. 

The speech codec unit 33 expands the digital 
voice data which has been compressed by way of 
the ADPCM method and is entered from the TDMA 

75 processing unit 32, to output the digital expanded 
voice data to the speech converting unit 34, and 
also compresses the digital voice data entered 
from the speech converting 34 by way of the 
ADPCM method to output the digital compressed 

20 voice data to the TDMA processing unit 32. 

The speech converting unit 34 is arranged by 
an A/D converter and a D/A converter and so on. 
This speech converting unit 34 converts the digital 
voice data entered from the speech codec unit 33 

25 into an analog voice signal which will then be 
supplied to the speaker 24, and further converts 
the analog voice signal entered from the micro- 
phone 25 into the digital voice data which will then 
be supplied to the speech codec unit 33. 

30 The control unit 35 is constructed of a CPU 

(central processing unit) and the like. This control 
unit 35 executes the communication control pro- 
cess in accordance with the communication control 
process program stored in the ROM 36, so that the 

35 operations of the above-described various circuit 
units are controlled, and such an announcement 
made by the ringer speaker 26 that the telephone 
call is made is controlled, and also the display of 
the telephone number entered from the key input 

40 unit 23 on the LCD unit 22 is controlled. In addition, 
the control unit 35 executes the dialing process in 
accordance with a dialing process program (will be 
discussed later) previously stored in the ROM 36. 
During the execution of this dialing process, when 

45 the line connection with the opposite telephone 
cannot be established, the control unit 35 performs 
such a dialing process that the dialing signal is 
issued to the opposite telephone having the tele- 
phone number previously registered in the RAM 

so 37. Then, the control unit 35 causes this telephone 
number in this dialing process to be displayed on 
the LCD unit 22. 

The ROM (read-only memory) 36 previously 
stored therein the communication control process 

55 program and the dialing process program and the 
like, which are executed by the control unit 35. 

The RAM (random access memory) 37 owns a 
data area used to temporarily store the various 

5 
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data produced when the control unit 35 performs 
the communication control process and the dialing 
process. Furthermore, as illustrated in Fig. 6, an- 
other memory area is fabricated in the RAM 37, in 
which a plurality of names, telephone numbers, and 
other telephone numbers related thereto are stored. 
As to the first-mentioned telephone numbers, the 
telephone numbers for public use of the radio 
telephone (public telephone numbers) are stored, 
whereas as to the second-mentioned related tele- 
phone numbers, the telephone numbers for cus- 
tomer use of the radio telephones (private tele- 
phone numbers) and also the telephone numbers 
of the voice mail center 1 1 corresponding to the 
communication service center are stored. 

The LCD unit 22 displays various sorts of dis- 
play data entered from the control unit 35. The 
ringer speaker 26 produces the ringer sound in 
response to the ringer signal outputted when the 
calling signal is received during the communication 
control process executed by the control unit 35. 

OVERALL OPERATIONS OF FIRST TELEPHONE 
SYSTEM 

Before describing the overall operation of the 
telephone system according to the first preferred 
embodiment shown in Fig. t, the telephone number 
registering methods will now be described. 

First, both of the opposite (called) telephone 
numbers and the telephone numbers related there- 
to are previously registered in the radio telephones 
6, 7, 8, 9. There are the below-mentioned methods 
for registering the telephone numbers. 

1) . When the register mode is set by operating 
the mode key 23c provided in the key input unit 
23 of the radio telephone, the register image is 
displayed on the LCD unit 22. Then, the numeral 
entry keys 23f are manipulated to enter the 
customer telephone number, the public-use tele- 
phone number, and the telephone number of the 
voice mail center. 

2) . When the register key 23e provided in the 
key input unit 23 of the radio telephone is de- 
pressed during the telephone conversation, both 
of the public-use (public line) telephone number 
and the private-use (customer) telephone num- 
ber, which have been previously registered into 
either the opposite radio telephone, or the op- 
posite mother telephone, are fetched so as to be 
automatically registered. It should be noted that 
as to the second register method 2), since the 
telephone numbers previously registered into 
the opposite telephone are freely registered, 
such a register prohibit mode and the like must 
be employed in the radio telephone in order that 
the own telephone number is not registered into 
the opposite telephone without any permission. 
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As apparent from the foregoing descriptions, 
the telephone number registering method may be 
achieved by employing other registering methods 
than the above-described registering method (1) 
5 and (2). 

COMMUNICATION CONTROL PROCEDURE 

Referring now to a signal flow operation shown 

w in Fig. 7, the communication control procedure will 
be described which is executed among the calling 
radio telephone 8, the network (public radio base 
stations 4, 5, communication line network 1, and 
control center 10), and the opposite radio tele- 

15 phone 9 and also the mother telephone 3. The 
radio telephone 8 sends the calling signal to the 
radio telephone 9 utilized as the cordless telephone 
of the customer mother telephone 3. 

In Fig. 7, when the telephone number (public 

20 telephone number) of the opposite radio telephone 
9 is selected by operating the selection key 23d 
mounted on the key input unit 23 of the calling 
radio telephone 8 to be displayed, and thereafter 
the dialing key 23a is manipulated, the dialing 

25 signal in the radio signal is transmitted from the 
transmitting unit 29 of the radio telephone 8 via the 
antenna 21 toward the public radio base station 5. 
This dialing signal is sent from the public radio 
base station 5 via the station line to the commu- 

30 nication line network 1. When this dialing signal is 
received so that the telephone number of the op- 
posite radio telephone 9 is transferred from the 
communication line network 1 via the telephone 
line to the control center 10, the control center 10 

35 retrieves from the memory shown in Fig. 2 whether 
or not the opposite telephone 9 has been regis- 
tered. When this opposite radio telephone is regis- 
tered, a calling signal is transmitted via the com- 
munication line network 1 to the opposite radio 

40 telephone 9. 

At this time, the calling signal is outputted for a 
predetermined time period "t" (see Fig. 7), during 
which such an RBT (ring back tone) signal indicat- 
ing that the telephone calling is made now is trans- 

45 mitted from the communication line network 1 to 
the calling radio telephone 8. When no response 
signal is returned from the opposite radio tele- 
phone 9 during this time period "t", such an an- 
nounce signal that no answer is made from the 

50 called person is transmitted via the communication 
line network 1 to the radio telephone 8. It should be 
understood that when the radio telephone 9 is not 
registered, the control center 10 immediately trans- 
mits such an announce signal that this radio te le- 
ss phone 9 is to registered to the radio telephone 8. 

When the user of the radio telephone 8 who 
has heard such an announce that no answer is 
made from the called person executes the tele- 

6 
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phone ending process by operating the telephone 
ending key 23b, the customer telephone number 
(the private telephone number) related to the public 
telephone number of the opposite radio telephone 
9 previously registered into the RAM 37 is dis- 
played on the LCD unit 22. Thereafter, the dialing 
process is executed by operating the dialing key 
23a, so that the dialing signal in the radio signal is 
transmitted from the transmitting unit 29 employed 
in the radio telephone 8 via the antenna 21 to the 
public radio base station 5. Then, this dialing signal 
is transmitted from the public radio base station 5 
via the telephone line to the communication line 
network 1 . As a result, the dialing signal is sent to 
the mother telephone 3 of the opposite radio tele- 
phone 9, and also such an RBT signal that the 
telephone calling is made now is transmitted to the 
calling radio telephone 8. 

When the response signal issued from the 
mother telephone 3 of the opposite radio telephone 
9 is returned to the communication line network 1 
in response to the transmission of this calling sig- 
nal, the response signal is transmitted from the 
communication line network 1 to the calling radio 
telephone 8. As a result, the telephone line is 
connected so that the telephone communication is 
commenced between the calling radio telephone 8 
and the mother telephone 3 of the opposite radio 
telephone 9 (or radio telephone 6). At this time, in 
case that the opposite radio telephone 9 is located 
within the communication area of the customer 
mother telephone 3 and is utilized as the cordless 
telephone of this customer mother telephone 3, the 
telephone conversation is commenced between the 
calling radio telephone 8 and the called (opposite) 
radio telephone 9. 

DIALING PROCESS OPERATION 

Referring now to a flow chart shown in Fig. 8, a 
description will be made of the dialing process 
operation executed in the control unit 35 within the 
radio telephone 8. 

In Fig. 8, when the mode key 23c employed in 
the key input unit 23 of the radio telephone 8 is 
manipulated to set the memory dial mode the 
public telephone number of the opposite (called) 
radio telephone 9 is selected from the telephone 
number stored in the RAM 37 by operating the 
selection key 23d, the selected telephone number 
is displayed on the LCD unit 22 (see Fig. 9) at a 
first step S1. At the next step S2, a check is done 
as to whether or not the dialing key 23a is manipu- 
lated. When the dialing key 23a is not operated, 
another check is done as to whether or not the 
telephone ending key 23b is manipulated at a step 
S3. That is, when the telephone ending key 23b is 
not manipulated, the dialing process operation is 



returned to the step S2. Subsequently, this process 
operation is repeatively performed until either the 
dialing key 23a or the telephone ending key 23b is 
operated. 

5 To the contrary, when the dialing key 23a is 

manipulated, the dialing output process to the tele- 
phone number selected and displayed at the step 
S4 is carried out. Subsequently, another judgement 
as to whether or not the telephone line is con- 

w nected to the opposite (called) radio telephone 9 
may be done by checking whether or not the 
above-described response signal transmitted from 
the communication line network 1 at a step S5. 
Also, another check is made as to whether or not 

75 the telephone ending key 23b is operated at a step 
S6. When neither the telephone line is connected, 
nor the telephone ending key 23b is operated, the 
process operation is returned to the previous step 
S5. Subsequently, the process operations defined 

20 at the step S5 and the step S6 are repeated until 
either the telephone line is connected, or the tele- 
phone ending key 23b is operated. 

When the telephone ending key 23b is manipu- 
lated at the step S6, the customer telephone num- 

25 ber of the opposite radio telephone 9 is displayed 
on the LCD unit 22 as shown in Fig. 10, and then 
the process operation is returned to the process 
operation defined at the step S2. As a conse- 
quence, the process operations defined at the step 

30 S2 and the step S3 are repeatively performed. 
When the dialing key 23a is manipulated, the dial- 
ing output process is carried out at a step S4, 
whereby the customer mother telephone 3 is 
called. 

35 On the other hand, when the telephone line is 

connected between the calling radio telephone 8 
and the opposite radio telephone 9 called at the 
step S5, the operation is brought into the telephone 
conversation condition at a step S8. Next, a check 

40 is done as to whether or not the telephone con- 
versation is ended by checking whether or not the 
telephone ending key 23b is manipulated at a step 
S9. When it is so judged that the telephone con- 
versation is accomplished, the waiting mode is set 

45 to accomplish this dialing process at a step S10. 

When this dialing process is wanted to be 
ended, the telephone ending key 23b is manipu- 
lated at the previous step S3 to set the waiting 
mode so that this dialing process is accomplished. 

50 As - previously described, in accordance with 

the first preferred embodiment, either the private 
(customer) telephone number related to the public 
telephone number, or the telephone number of the 
voice mail center is previously stored within the 

55 RAM 37 employed in the radio telephone 8. When 
no response is issued from the called radio tele- 
phone, the related telephone number, namely ei- 
ther the customer telephone number, or the tele- 



7 



BNSOOCIO: <EP 0663752A1 _l_> 



13 



EP 0 663 752 A1 



14 



phone number of the voice mail center is automati- 
cally displayed on the LCD unit 22 and then the 
dialing operation can be made by operating only 
the dialing key. As a result, the message can be 
recorded by utilizing the automatic answering func- 
tion owned by the mother telephone. When the 
opposite radio telephone is set within the home, 
the message can be sent via the mother telephone. 

When the dialing operation is made to the 
voice mail center 1 1 , the message may be inputted 
by designating the message storage unit which has 
been allocated to the calling person. 

Accordingly, since the call connecting efficien- 
cy when the desired radio telephone is dialed in 
the second generation cordless telephone system 
can be increased, the utilization efficiency of this 
second generation cordless telephone system can 
be improved. 

The first preferred embodiment has been de- 
scribed with respect to such a case that the tele- 
phone number (public telephone number) regis- 
tered in the telephone number column of the mem- 
ory map shown in Fig. 6 is selectively displayed, 
and when this displayed telephone number is dia- 
led and then no telephone line is connected, the 
related telephone number (customer telephone 
number) previously registered in the memory map 
is dialed. Alternatively, when the telephone number 
(customer telephone number) registered into the 
relevant telephone number column of the memory 
map shown in Fig. 6 is selectively displayed and 
when the displayed telephone number is dialed, no 
telephone line is connected, the corresponding 
telephone number (public telephone number) regis- 
tered in the telephone number column may be 
dialed. 

SECOND RADIO TELEPHONE USED IN TELE- 
PHONE SYSTEM 

Referring now to Fig. 11 to Fig. 14, a radio 
telephone according to a second preferred embodi- 
ment utilized in the second generation cordless 
telephone system will be described. 

Fig. 1 1 schematically shows a memory map for 
storing a plurality of names, a plurality of telephone 
numbers, and a plurality of telephone numbers 
(first related telephone number, second related 
telephone number) related to the first-mentioned 
telephone numbers. This memory map is provided 
within the RAM 37 of the radio telephone 6, 7, 8, or 
9. As the telephone number, the public telephone 
number is stored. As the first related telephone 
number, the private (customer) telephone number 
is stored. As the second related telephone number, 
the telephone number of the voice mail center is 
stored. 



DIALING PROCESS OPERATION EXECUTED IN 
SECOND TELEPHONE SYSTEM 

Since the overall telephone system to which 
5 the radio telephone according to the second pre- 
ferred embodiment is applied is the same as the 
first-mentioned telephone system of Fig. 1, no fur- 
ther description thereof is made in the following 
description. 

70 Then, the dialing process operation executed in 

the control unit 35 employed in the radio telephone 
6, 7, 8, or 9 according to the second preferred 
embodiment will now be described with reference 
to a flow chart shown in Fig. 12. 

15 It should be noted that the same processing 

steps shown in the flow chart of Fig. 8 are in- 
dicated by the same reference numerals in the 
below-mentioned flow chart, and no further ex- 
planations thereof will be made. 

20 In the flow chart of Fig. 12, assuming now that 

the public telephone number shown in Fig. 1 1 is 
set/displayed by operating the selection key 23d as 
illustrated in Fig. 9 at a step S1 , the dialing signal 
is issued based on the set/displayed public tele- 

25 phone number by operating the dialing key 23a 
and then no telephone line is connected. In this 
case, when the telephone ending key 23b is ma- 
nipulated by the telephone calling person at a step 
6, the customer telephone number corresponding 

30 to the first related telephone number 1 and such a 
mark "CONT" indicatin that also the other related 
telephone number have been registered is dis- 
played as illustrated in Fig. 13 (step S7). 

Thereafter, a check is done as to whether or 

35 not the selection key 23d is operated in order to 
display the other relevant telephone number at a 
step S1 1 . When the selection key 23d is not op- 
erated, another check is done as to whether or not 
the dialing key 23a is operated at a step S12. 

40 When this dialing key 23a is not operated, a further 
check is done as to whether or not the telephone 
ending key 23b is manipulated (step S13). Then, if 
the telephone ending key 23b is not manipulated, 
then the process operation is returned to the step 

45 S 1 1 . Subsequently, this process operation is re- 
peated until the dialing key 23a, the telephone 
ending key 23b, or the selection key 23d is ma- 
nipulated. 

When the telephone calling person confirms 
so that the mark "CONT" is displayed and then op- 
erates the selection key 23d at the step S11, as 
shown in Fig. 14, the telephone number of the 
voice mail center corresponding to the second re- 
lated telephone number is displayed at a step. S14. 
55 Then, the process operation is returned to the step 
S2. As a consequence, when the dialing key 23a is 
manipulated at the step S2, the dialing output pro- 
cess operation to the telephone number of the 
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voice mail center under display is performed (step 
S4). 

To the contrary, when the dialing key 23a is 
operated at the step S12, the process operation is 
returned to the step S4 at which the dialing output 
process to the customer telephone number dis- 
played at the step S7 is executed. 

In case that this dialing output process is ex- 
ecuted and then the telephone line is not con- 
nected, when the telephone ending key 23b is 
operated by the telephone caller at the step S6, the 
telephone number of the voice mail center cor- 
responding to the second related telephone num- 
ber is displayed. In other words, in case that the 
dialing output process to the related telephone 
number is executed and the telephone line is not 
connected, when the telephone ending key 23b is 
manipulated, other related telephone number is dis- 
played. 

Also when the telephone ending key 23b is 
operated at the step S13, the process operation is 
brought into the waiting mode at the step S10 and 
this process operation is accomplished. 

It should be understood that when only one 
telephone number related to the telephone number 
set at the step S1 is registered, the "CONT" mark 
is not displayed, but another display is made as 
shown in Fig. 10. 

As previously described in the second pre- 
ferred embodiment, the telephone number (public 
telephone number) registered in the telephone 
number column of the memory map shown in Fig. 
1 1 is selected and displayed. When the telephone 
call is made to this displayed telephone number, if 
no telephone line is connected, then a selection is 
made of the desirable telephone number from the 
first and second related telephone numbers (name- 
ly, customer telephone number, and telephone 
number of voice mail center) which have been 
registered in the first and second related telephone 
number column. Alternatively, it is also possible 
that, for instance, the telephone number (customer 
telephone number) registered in the first related 
telephone number column of the memory map 
shown in Fig. 1 1 is selected/displayed. When the 
telephone call is made to this displayed customer 
telephone number and the telephone line is not 
connected, a desirable telephone number may be 
selected from the corresponding telephone num- 
bers (public telephone number, and telephone 
number of voice mail center) registered in the 
telephone number column and the second related 
telephone number column of this memory map. 

Also, although the two related telephone num- 
bers have been registered in the memory map as 
illustrated in Fig. 11, more than three related tele- 
phone numbers may be registered in this memory 
map. 



THIRD TELEPHONE SYSTEM 

Referring now to Fig. 15 to Fig. 18, a radio 
telephone according to a third preferred embodi- 

5 ment of the present invention will be described 
which is utilized in the second generation cordless 
telephone system. Fig. 15 schematically indicates 
an overall arrangement of the telephone system 
constructed of the second generation cordless tele- 

;o phone system and a paging system. It should be 
noted that the same reference numerals shown in 
the previous second generation cordless telephone 
system are employed as those for denoting the 
same or similar components of Fig. 15. 

75 In this telephone system of Fig. 15, reference 

numeral 41 shows a paging service center, refer- 
ence numerals 42 and 44 indicate paging radio 
base stations connected via a communication line 
to the paging service center 41, and also reference 

20 numerals 43 and 45 represent radio telephones 
with the paging function, which owns both a radio 
telephone function in the second generation cord- 
less telephone system and a paging function in the 
paging system. 

25 A range defined by a dotted line "a" indicates 

each radio communication area of the public radio 
base stations 4 and 5, whereas another range de- 
fined by another dotted line "b" shows each radio 
communication area of the paging radio base sta- 

30 tions 42 and 44. 

As a consequence, when the radio telephone 
43 and 45 with the paging function are located 
within the radio communication area "a", these 
radio telephones may access the public radio base 

35 stations 4 and 5 to establish telephone communica- 
tions with the opposite (called) radio telephone. 
When the radio telephones 43 and 45 are located 
within the radio communication area "b", these 
radio telephones may access the paging radio 

40 base stations 42 and 44 to function as the pagers. 

Fig. 16 is a schematic block diagram for in- 
dicating the internal circuit arrangement of the re- 
spective radio telephones 43 and 45 equipped with 
the paging function shown in Fig. 15. The same 

45 reference numerals shown in the radio telephone 
arrangement of Fig. 5 will be employed so as to 
denote the same or similar circuit components re- 
presented in Fig. 16, and detailed descriptions 
thereof are omitted. 

50 Reference numeral 50 shows a pager function 

unit employed in each of these radio telephones 43 
and 45 equipped with the paging function. In this 
pager function unit 50, antenna 51 receives a signal 
containing a calling signal having a preselected 

55 frequency band transmitted from the paging radio 
base stations 42 and 44 (see Fig. 15), and then 
supplies this received signal to a receiving unit 52. 
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Upon receipt of the received signal with the 
preselected frequency band from the antenna 51, 
the receiving unit 52 amplifies this received signal 
at a preselected amplification and thereafter digital- 
ly demodulates this amplified signal. Then, the 
digitally demodulated signal is supplied to a de- 
coder unit 53. 

The decoder unit 53 decodes the digitally de- 
modulated signal to supply a coincidence detection 
signal and a message signal subsequent to this 
coincidence detection signal to a control unit 35 
when this decoded signal is directed to the own 
radio telephone, namely when the ID code con- 
tained in this digitally demodulated signal is made 
coincident with the ID code fetched from an ID- 
ROM 54. 

The ID-ROM 54 previously stores the ID codes 
and the like and outputs the ID codes to the 
decoder unit 53 under control of this decoder unit 
53. 

Fig. 17 schematically shows a memory map for 
previously storing a plurality of names, a plurality 
of telephone numbers, and a plurality of other 
telephone numbers related to these public tele- 
phone numbers, which are used for the radio tele- 
phones 6 and 7 according to the third preferred 
embodiment. It should be understood that these 
telephone numbers correspond to the customer 
telephone numbers, the telephone numbers of the 
voice mail center, and the calling telephone num- 
bers of the pagers (paging telephone number). 

Operations of the radio telephone according to 
a third preferred embodiment will be described 
with reference to Figs. 15 to 18. 

First, with respect to a method for registering 
telephone numbers and paging telephone numbers 
related to these telephone numbers into the radio 
telephones 6 and 7, the previously explained tele- 
phone number registering methods (1) and (2) may 
be utilized. 

That is, the register mode is set by operating 
the mode input key 23c of the key input unit 23 
provided with the radio telephones 6 and 7. Then, 
while the numeral entry key 23f is manipulated, the 
public telephone number, the private telephone 
number, or the pager calling number (paging tele- 
phone number) is registered. Otherwise, when the 
register key 23e of the key input unit 23 employed 
in the radio telephone 6 or 7 is depressed during 
telephone conversation, in case that the called per- 
son belongs to the radio telephones 43 and 45 with 
the paging functions, both the public telephone 
numbers which have been previously registered 
into the radio telephones 43 and 45 with the paging 
function, and the pager calling numbers corre- 
sponding to the public telephone numbers are 
fetched into these radio telephones to be automati- 
cally registered. 



In accordance with the above-described regis- 
ter method, the telephone numbers, and other tele- 
phone numbers related thereto, for instance, the 
pager calling numbers are registered in the RAM 

5 37 of the respective radio telephones 6 and 7, 

Next, the communication control sequence 
(procedure) effected when the telephone commu- 
nication is established between the radio telephone 
6 and the radio telephone 45 with the paging 

w function as shown in Fig. 15 will now be explained 
with reference to an operation signal flow of Fig. 
18. 

It should be noted that the dialing process 
performed in the control unit 35 employed in the 

75 radio telephone 6 is carried out in accordance with 
the flow chart of Fig. 8. 

First, in the radio telephone 6, the telephone 
number (namely, public telephone number) of the 
radio telephone 45 with the paging function to be 

20 called is selected and displayed by operating the 
selection key 23d provided in the key input unit 23. 
When the dialing key 23a is manipulated, the dial- 
ing signal is transmitted from the transmitting unit 
29 employed in the radio telephone 6 via the 

25 antenna 21 in form of the radio signal to the 
customer mother telephone 3. From this customer 
mother telephone 3, the dialing signal is sent via 
the telephone line to the communication line net- 
work 1 . 

30 When the telephone number of the called radio 

telephone 45 with the paging function is transmit- 
ted from the communication line network 1 to the 
control center 10 in response to this dialing signal, 
a check is done as to whether or not the radio 

35 telephone 45 with the paging function is registered 
in the control center 10 by retrieving the memory 
as shown in Fig. 12. When this radio telephone 45 
is registered, the calling signal is transmitted via 
the communication line network 1 to the radio 

40 telephone 45 with the paging function to be called. 

At this time, as illustrated in Fig. 18, the calling 
signal is outputted for a time period of "t" seconds, 
during which such an RBT signal that informs the 
calling operation is transmitted from the commu- 

45 nication line network 1 to the calling radio tele- 
phone 6. If no response signal is returned from the 
radio telephone 45 with the paging function during 
this time period "t" seconds, such an announce 
signal that informs no response is transmitted via 

so the communication line network 1 to the radio 
telephone 6. 

In other words, according to the third preferred 
embodiment, since the called radio telephone 45 
with the paging function is located within the radio 

55 communication area "b" for the pager which is out 
of the radio communication area "a" for the public 
radio base station 4, the calling signal transmitted 
from the radio telephone 6 via the public radio 

10 
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base station 4 cannot reach the radio telephone 45 
with the paging function. 

When the user of the radio telephone 6 side 6 
who has heard that no answer is made from the 
called person by way of this announce signal ex- 
ecutes the telephone ending process by operating 
the telephone ending key 23b, the telephone num- 
ber related to the public telephone number of the 
opposite radio telephone 45 with the paging func- 
tion, which has been previously stored in the RAM 
37, namely the pager calling number is displayed 
on the LCD unit 22. 

Thereafter, the dialing process is performed by 
operating the dialing key 23a, so that the dialing 
signal is transmitted from the transmitting unit 29 
employed within the radio telephone 6 via the 
antenna 21 in form of the radio signal to the 
customer mother telephone 3. Then, the dialing 
signal is transmitted from the customer mother 
telephone 3 via the communication line network 1 
to the paging service center 41. As a result, after a 
register confirmation is made as the pager for the 
radio telephone 45 with the paging function in the 
paging service center 41 , the calling signal is sent 
from the paging service center 41 via the trunk line 
to the paging radio base stations 42 and 44, and 
another calling signal is transmitted from the pag- 
ing radio base stations 42, 44 to the opposite radio 
telephone 45 with the paging function. 

Since this calling signal is transmitted, the op- 
posite (called) radio telephone 45 with the paging 
function may receive the pager call issued from the 
calling radio telephone 6 by the pager function unit 
50. 

On the side of the radio telephone 45 with the 
paging function which has received the pager call- 
ing from the paging system, the user who takes 
this radio telephone 45 with the paging function is 
moved into, for example, the radio communication 
ares "a" of the public radio base station 4, and 
then dials the radio telephone 6. As a result, the 
telephone conversation can be started between this 
radio telephone 6 and the radio telephone 45. 

As previously described in detail, in the radio 
telephone according to a third preferred embodi- 
ment arranged by the second generation cordless 
telephone system and the paging system, when 
the telephone calling is made to the radio tele- 
phone equipped with the paging function by utiliz- 
ing the second generation cordless telephone sys- 
tem, the pager calling number previously regis- 
tered as the relevant telephone number can be 
simply dialed in such a case that no telephone line 
can be connected between them. Therefore, since 
the opposite radio telephone with the paging func- 
tion can be called with utilizing such a wider radio 
communication area of the pager, the call connec- 
tion efficiency can be improved. As a conse- 



quence, the utilization efficiency of the second gen- 
eration cordless telephone system can be in- 
creased. 

It should also be noted that although the 
5 present invention has been applied to the radio 
telephones 6, 7, 8, 9 in the above-explained pre- 
ferred embodiment, the present invention may be 
similarly applied to the telephone 2 and the cus- 
tomer mother telephone 3 shown in Fig. 1, and also 
w to the radio telephones 43 and 45 equipped with 
the paging function as shown in Fig. 15. That is, 
the present invention may be applied to any types 
of telephones. 

75 Claims 

1. A telephone comprising: 

memory means (37) for storing both a 
telephone number of a called person and a 

20 telephone number related to the first-men- 

tioned telephone number; and 

instruction means (23) for instructing to 
make a telephone call to said related tele- 
phone number stored in said memory means 

25 when no telephone line is connected in case 

that a telephone call is made to said telephone 
number of the called person. 

2. A telephone as claimed in claim 1 wherein said 
30 memory means (37) stores a plurality of tele- 
phone numbers of the called persons and a 
plurality of telephone numbers related thereto. 

3. A telephone as claimed in claim 1 wherein said 
35 memory means (37) stores a plurality, of tele- 
phone numbers related to said telephone num- 
ber of the called person. 

4. A telephone as claimed in claim 3, wherein 
40 said instruction means (23) includes selection 

instructing means (23d) for selecting a desired 
telephone number from said plurality of related 
telephone numbers stored in said memory 
means (37) when no telephone line is con- 
45 nected in case that a telephone call is made to 

said telephone number of the called person. 

5. A telephone as claimed in claim 1, further 
comprising: 

so display means (22) for displaying the tele- 

phone number thereon; wherein said instruc- 
tion means (23) is constructed of: 

display instructing means (23b) for in- 
structing said display means (22) to display 

55 said related telephone number stored in said 

memory means (37) when no telephone line is 
connected in case that a telephone call is 
made to said telephone number of the called 
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person; and 

dialing instructing means (23a) for making 
a telephone call to said related telephone num- 
ber displayed on said display means (22) in- 
structed by said display instructing means 5 
(23b). 

6. A telephone as claimed in claim 2, further 
comprising: 

display means (22) for displaying the tele- w 
phone number; wherein said instruction means 
(23) is constructed of: 

selection instructing means (23d) for se- 
lecting a desired telephone number from said 
plurality of related telephone numbers stored t$ 
in said memory means (37) when no telephone 
line is connected in case that a telephone call 
is made to said telephone number of the called 
person; and 

dialing instructing means (23a) for making 20 
a telephone call to said related telephone num- 
ber displayed on said display means (22) in- 
structed by said selection instructing means 
(23d). 

25 

7. A telephone as claimed in claim 6 wherein said 
display means (22) further displays such in- 
formation indicating that another related tele- 
phone number other than the related telephone 
number being displayed is stored into said 30 
memory means (37). 

8. A telephone as claimed in claim 1 wherein: 

said telephone number of the called per- 
son corresponds to a public telephone number 35 
of a radio telephone (6, 7, 8, 9, 43, 45) capable 
of establishing a communication channel by 
way of a radio communication between a pub- 
lic radio base station (4, 5) connected to a 
communication fine network (t) and a private 40 
radio base station (3) connected to said com- 
munication line network (1) corresponding to 
an own mother telephone; and 

said related telephone number corre- 
sponds to a private telephone number of said 45 
radio telephone (6, 7, 8, 9, 43, 45). 



said related telephone number corre- 
sponds to the public telephone number of said 
radio telephone (6, 7, 8, 9, 43, 45). 

10. A telephone as claimed in claim 1 wherein: 

said telephone number of the called per- 
son corresponds to a public telephone number 
of a radio telephone (6 r 7, 8, 9, 43, 45) capable 
of establishing a communication channel by 
way of a radio communication between a pub- 
lic radio base station (4, 5) connected to a 
communication line network (1) and a private 
radio base station (3) connected to said com- 
munication line network (1) corresponding to 
an own mother telephone; and 

said related telephone number corre- 
sponds to a telephone number of a commu- 
nication service center (11). 

11. A telephone as claimed in claim 1 wherein: 
said telephone number of the called person 
corresponds to a public telephone number of a 
radio telephone (43, 45) capable of establish- 
ing a communication channel by way of a 
radio communication between a public radio 
base station (4, 5) connected to a communica- 
tion line network (1) and a private radio base 
station (3) connected to said communication 
line network (1) corresponding to an own moth- 
er telephone; and 

said related telephone number corre- 
sponds to a telephone number used to call a 
pager (50). 

12. A telephone as claimed in claim 11 wherein a 
pager (50) called by using said telephone 
number for calling the pager is added to said 
radio telephone (43, 45). 



9. A telephone as claimed in claim 1 wherein: 

said telephone number of the called per- 
son corresponds to a private telephone num- 50 
ber of a radio telephone (6, 7, 8, 9, 43, 45) 
capable of establishing a communication chan- 
nel by way of a radio communication between 
a public radio base station (4, 5) connected to 
a communication line network (1) and a private 55 
radio base station (3) connected to said com- 
munication line network (1) corresponding to 
an own mother telephone; and 
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